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Thîs invention relates to amplifiers and .more 
specifically it relates-te-means for .selecting volt- 
ages of predetermined.amp]itudes. 
Many circuits, which are operated by signals 
derived from amplitude selection of incoming 
voltages, require puises of a particular polarity. 
To accomplish this requirement it is .necessary 
fo provide af rimes a surplus, amplifier stage 
reverse polarity. Also in.circuits o the prior 
hot enough gain can be realized in operation of 
a single stage fo warrant practical.application of 
a single stage selector amplifier.circuit. If is ac- 
cordingly the pupose of my inventiori.to .correct 
these inadequacies .in a novel,manner and fo pro- 
vide an economical means for:obtaining amplifica- 
tion of selected voltages. 
An object of mY invention .is fo provide an 
,amplifier stage which willhave frequency, response 
great enough fo amplify a .square wave _input 
voltage without objectionable distortion. " .20 
One object of my invention is fo provide a volt- 
age selector stage in .which output and input 
signals are of the saine polarity. 
Another object is fo. supply a voltage selector 
stage having a large signal ouput. 25 
A still further object of my invention is fo 
furnish economical .and. practic.a!,means wherebF 
selection and amplification of an input voltage 
may be attained. 
Other objects and..features of-tuf invention wfll S0 
be set forth in the.ensuingdiscussion. 
BriefiF one specific_embodiment ofmF:inven- 
tion which  have used for purposes of'illusra - 
tion comprises a resistance coupled amplifier.cir- 
cuit in vhich a. regenerative feed back voltage is 
provided nd in which a bias voltage is used fo 
reject unwanted signal, voltaes. " MF illustrated 
embodiment a.lso prevides -for input-and OUput 
polarities of the same-phase relationship. 
The features of tuf invention which I con- 40 
sider are set forth with particularitF in the 
pended claire. The invention itself, however, both 
as fo ifs organization and ifs method of opera- 
tion, will be best understood from the following 
description of a preferred embodiment, when 45 
read in connection with the accompanying draw- 
ings wherein like reference characters designate 
similar parts throughout and in which: 
Fi2ure 1 is a schematic representation of an 
embodiment of tuf selector stage. 5O 
Figure 2 shows the relative amplitudes of tFpical 
input and output voltages in a selector stage. 
Figure 3 represents a circuit comprising a three 
decade divider sFstem in which my selector stages 
re used, 55 

leferring more specifically fo Figure 1, there 
.is shown an electron tube .| having a grounded 
grid, a cathode impedance consisting of two re- 
sistors 3 and.- connected to ground, and an out- 
put impedanCe.consisting of tw0 resistors  .and 
- connected.to B÷. Input völtage Eis iuserted 
through a capacitor Il directly .to the cathode 
and output voltage is taken directly.r0m.the, plate 
 thr0ugh a capacitor !$. One side of both the 
input and output voltage is grounded, grottud 
.herein being.used to.denote the voltage.reference 
level. A capïcitor [5 is connectd from he junc- 
tion of theanode.resistors_to the cathode. From 
the junction of the cathode resistozs a resistor 
l is connected fo the B.÷ anode voltage.supply, 
across which resistor to capacitors .l .and ! 
are,connectedinseries.- The common connection 
between.capacitors 19 and  is.grounded. 
In lgure 2, a typical input voltage waeform 
shown E, and.ifs corresponding output.waveform, 
E», as taken from a selector stage as shown 
Figure 1. 
Fi2re 3 shows .a .three decade divider SFstem 
simflar to that described.in my_ copending .appli- 
.cation.Ser. :No. 49649,.filed:May 23 194. In 
this.fiurecascade decades 2,3 .nd.3$ have 
connections goin .throuh.channel resistors 3, 
9 and  to-the.inputof corresponding selector 
stages $,.2,.and , such as.shown in.Figure-i, 
wh-ich are c0nnected in_cascade. The .o_utput 
from the last slector stage. is connectd fo a 
clipper, inverter, thyratron stage 3 from which 
connections.are made fo all pf.the.decades. 
The following desçription, of operati0n .will be 
.based .on thé above figures. Assum a varying 
voltage as .shown ir Figure2, applied, af the.ter- 
.minals E .in Fignre l. his input voltage vill 
. cause th/tube fo. conduct-, only whe..n egtive 
enogh to.overcome any=gid.b_ias. \oEe.c._n-.ten 
asstune tht he cathode resistors $ and.  are 
proportioned so that current fiows only during the 
variation  in Figure 2. It is fo be understood 
that the ratios of resistors  and  also. will 
fect the cutoff point by changing the grid bias 
on the tube. 
This current fiow wfll cause a voltage drop 
across the output impedance resistors  and 
which will cause the signal plate voltage fo go 
negative with respect fo ground, due fo the 
coupling capacitor 3. The A. C. voltage change 
across resistor  wfll appear through the regenera- 
rive feedback capacitor  across the cathode 
sistor 3, where if will add in the saine phase to 
E, thus producing a greater change in plate cur- 
rent providing a large amplification illustrated by 
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the corresponding output variations I in 
Both the input and outut voltages are of the 
same phase relationship in this embodiment. 
Iï voltage variation 14 occurs in Ea, the positive 
change in Ea produces a decrease in plate cur- 
rent, which produces a decrease in voltage across 
the resistor g, which change appears across re- 
sistor 3 to add fo the change of E and hasten 
the cutting off of plate current. In this manner 
a square wave input signal may be amplified 
with little distortion. It is to be understood, 
however, that my invention is not tobe limited 
fo square wave input voltages. 
When the output signal is taken ïl"om the 
anode to ground, the original signal somewhat 
attenuated appears af the output terminals dur- 
ing the rime the tube is cut off. The relative 
amplitudes of the respective pulses however bave 
-such a large ratio that such change may be 
neglected in a]l ordinary applications of such a 
circuit. 
The voltage amplitude to be selected may 
readily be predetermined and set by choosing 
the proper resistors [;[ and 5. Obviously, any 
other type of bias voltage might be used and 
does hot need fo be the D. C. voltage drop across 
the resistor-capacitor combination  and [9 as 
shown in Figure 1. 
As hereinbefore described, the main advan- 
tages of this circuit aie that the desired signal 
is amplified without reversal of phase and that 
the amplification is greatly increased by use of 
the regenerative feedback. Possibifity for de- 
generation is a]so decreased in this embodiment 
by grounding the grid. 
As an application of my selector stage, Figure 
3 shows a three decade divider system wifich 
is commonly known in the art However, it is 
hot tobe limited fo such a use and bas utility 
whenever signal selection and amplification is 
needed. 
Input voltage of the first cascaded se]ector- 
amplifier stage, shown in the block 23, is taken 
from the first cascaded decade, or binary group 
29, through the resistors 3;[. Input voltages to 
the subsequent selector stages 25 and -;[ are 
taken from the corresponding decades 3[ and 
33 in like manner. Ai the output of the last 
selector stage a thyratron circuit 35 or similar 
clippeç-inverter stage is nsed fo provide a reset 
puise, which is inserted into each of the cascaded 
decades. 
When the voltage input to any selector stage 
becomes greater than the predetermined operat- 
ing voltage for that stage, the resulting operation 
will produce an output voltage which is mixed 
af the succeeding stage with the decade voltage. 
In such manner the input signal may be divided, 
as desired, by selection of proper decade values. 
Upon completion of the complete cycle a puise 

4 
is derived from the output voltage of the last 
selector-stage 2;[ which is used fo reset the 
decade system. 
In describing herein an embodiment which 
5 is briefly a regenerative, grounded grid, seleitive 
amplifying circuit, if will be understood that 
there may be suggested to those skilled in the 
art certain modifications which will not consti- 
tute a departure from the spirit of my invention. 
I0 ttaving thus ïully described the nature, con- 
struction and operation of my invention, I wish 
to secure by Letters Patent and claim: 
A regenerative signal amplifier for selectively 
amp]ifying signal voltages of less than a pre- 
15 determined amplitude comprising, in combina- 
tion, an electron tube having an anode, a cathode 
and a control grid, aid control grid being con- 
nected to a point of reference potential, a signal 
input circuit coupled directly between said con- 
2o trol grid and said cathode, an output circuit 
coupled directly between said anode and said 
point of reference potential, cathode resistor 
means connected between said cathode and said 
point of reference potential, a sourc of direc- 
25 current energizing means having positive and 
negative terminals, said negative terminal being 
connected fo said point of reïerence poteïtia], 
bias determining means for effecting selective 
ampliiïcation of vo]tages less than said prede- 
30 termined amplitude including a fractional part 
of said cathode resistor means connected be- 
tween said positive and negative terminals, out- 
put resistive means connected between said anode 
and said positive terminal, capacitive regenera- 
5 tire ïeedbacl means connected between said 
cathode and an intermediate point on said out- 
put resistive means, a second capacitive means 
shunting said fractiona] part of said cathode 
resistor means, and a third capacitive means 
4o cormected between said positive and negative 
terminals. 
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